Molecular dynamics simulations and density functional theory studies of NALMA and NAGMA dipeptides.
Classical molecular dynamics (MD) simulations using fixed charged force field (AMBER ff03) and density functional theory method using the M05-2X/6-31G** level of theory have been used to investigate the plasticity of the hydrogen bond formed between dipeptides of N-Acetyl-Leucine-MethylAmide (NALMA), N-Acetyl-Glycine-MethylAmide (NAGMA), and vicinity of water molecules at temperature of 300 K. We have noticed that 2-3 water molecules contribute to change in the conformations of dipeptides NAGMA and NALMA. The self-assembly of 11 water molecules leads to the formation of water bridge at vicinity of the dipeptides and it constrain the conformations of dipeptides. We have found that the energy balance between breaking of the C = O…H-N H bonds and the formation of the C = O…H-O (wat) H bonds may be one of the determining factors to control the dynamics of the folding process of protein molecules.